
Conversion Table Wastewater Treatment  Basic Formulas Basic Formulas - Sludge and Solids 
Area 

1 acre = 43,560 ft2 

1 ft2 = 144 in2 

 

Flow 
1 MGD = 694.5 gpm 
1 MGD = 1.55 ft3/s 

 
Power 

1hp = 0.746 kw 
 

Pressure 
1 psi = 2.31 ft (of water) 
1 foot water = 0.433 psi 

 

Time 
1 Day = 1,440 minutes 

 
Volume 

1 ft3 = 7.48 gallons 
1 yd3 = 27 ft3 

 

Weight 
1 gal water = 8.34 pounds 

1 ft3 = 62.4 pounds 
1 ton = 2,000 pounds 

 
Concentrations and Solutions 

1 ppm = 1mg/L 
1% solution = 10,000 mg/L 

𝑃𝑜𝑢𝑛𝑑𝑠 𝑜𝑓 𝐵𝑂𝐷 𝑜𝑟 𝑇𝑆𝑆 = 𝑓𝑙𝑜𝑤, 𝑀𝐺𝐷 × 8.34 × 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛, 𝑚𝑔 𝐿⁄  𝑀𝐿𝑆𝑆 𝑆𝑢𝑠𝑝𝑒𝑛𝑑𝑒𝑑 𝑠𝑜𝑙𝑖𝑑𝑠, 𝑚𝑔 𝐿 =
𝑊2 − 𝑊1

𝑚𝑙 𝑠𝑎𝑚𝑝𝑙𝑒
× 1,000 × 1,000⁄  

𝐵𝑂𝐷, 𝑚𝑔 𝐿 =
(𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝐷𝑂 − 𝑓𝑖𝑛𝑎𝑙 𝐷𝑂) × 𝐵𝑂𝐷 𝑏𝑜𝑡𝑡𝑙𝑒 𝑣𝑜𝑙, 𝑚𝑙

𝑠𝑎𝑚𝑝𝑙𝑒, 𝑚𝑙
⁄  𝑀𝐿𝑉𝑆𝑆, 𝑚𝑔 𝐿 =

𝑊2 − 𝑊3

𝑚𝑙 𝑠𝑎𝑚𝑝𝑙𝑒
× 1,000 × 1,000⁄  

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝑟𝑒𝑚𝑜𝑣𝑎𝑙 =
𝑖𝑛𝑓𝑙𝑢𝑒𝑛𝑡 − 𝑒𝑓𝑓𝑙𝑢𝑒𝑛𝑡

𝑖𝑛𝑓𝑙𝑢𝑒𝑛𝑡
× 100 

W1 = Dish      W2 = Dish & Dry Solids      W3 = Dish & Ash 

𝐹 𝑀 𝑅𝑎𝑡𝑖𝑜 =
𝐹𝑙𝑜𝑤, 𝑀𝐺𝐷 × 8.34 × 𝐵𝑂𝐷, 𝑚𝑔 𝐿⁄

𝑣𝑜𝑙 𝑜𝑓 𝐴𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑇𝑎𝑛𝑘, 𝑀𝐺 × 8.34 × 𝑀𝐿𝑉𝑆𝑆, 𝑚𝑔 𝐿⁄
⁄  𝑆𝑙𝑢𝑑𝑔𝑒 𝑣𝑜𝑙𝑢𝑚𝑒 𝑖𝑛𝑑𝑒𝑥 (𝑆𝑉𝐼), 𝑚𝑔 𝐿 =

𝑆𝑆𝑉30, 𝑚𝑙 𝐿 × 1,000 𝑚𝑔 𝑔⁄⁄

𝑀𝐿𝑆𝑆, 𝑚𝑔 𝐿⁄
⁄  

𝑊𝑒𝑖𝑟 𝑜𝑣𝑒𝑟𝑓𝑙𝑜𝑤 𝑟𝑎𝑡𝑒, 𝑔𝑝𝑑 𝑓𝑡 =
𝑓𝑙𝑜𝑤, 𝑔𝑝𝑑

𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑤𝑒𝑖𝑟, 𝑓𝑡
⁄  𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑒 𝑠𝑜𝑙𝑖𝑑𝑠, 𝑙𝑏𝑠 =

𝑑𝑟𝑦 𝑠𝑜𝑙𝑖𝑑𝑠, 𝑙𝑏𝑠 × 𝑟𝑎𝑤 𝑠𝑙𝑢𝑑𝑔𝑒, % 𝑉𝑆

100%
 

𝐻𝑦𝑑𝑟𝑎𝑢𝑙𝑖𝑐 𝑜𝑟 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑙𝑜𝑎𝑑𝑖𝑛𝑔, 𝑔𝑝𝑑 𝑓𝑡2 =
𝑓𝑙𝑜𝑤, 𝑔𝑝𝑑

𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎, 𝑓𝑡2
⁄  𝐴𝑒𝑟𝑎𝑡𝑜𝑟 𝑠𝑜𝑙𝑖𝑑𝑠, 𝑙𝑏𝑠 = 𝑇𝑎𝑛𝑘 𝑣𝑜𝑙, 𝑀𝐺 × 8.34 × 𝑀𝐿𝑆𝑆, 𝑚𝑔 𝐿⁄  

Shape Area (ft2) Volume (ft3)  𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 (𝐵𝑂𝐷) =
𝑓𝑙𝑜𝑤, 𝑀𝐺𝐷 × 8.34 × 𝐵𝑂𝐷, 𝑚𝑔 𝐿⁄

0.17 𝑙𝑏𝑠, 𝐵𝑂𝐷 𝑃𝑒𝑟𝑠𝑜𝑛/𝑑𝑎𝑦⁄
 

Circle 0.785 × 𝑑 × 𝑑 n/a 𝐷𝑒𝑡𝑒𝑛𝑡𝑖𝑜𝑛 𝑇𝑖𝑚𝑒 (𝐷𝑎𝑦𝑠) =
𝑣𝑜𝑙, 𝑚𝑔

𝑓𝑙𝑜𝑤, 𝑀𝐺𝐷
 𝐴𝑒𝑟𝑎𝑡𝑜𝑟 𝑙𝑜𝑎𝑑𝑖𝑛𝑔, 𝑙𝑏𝑠 𝐵𝑂𝐷, 𝑑𝑎𝑦 = 𝑓𝑙𝑜𝑤, 𝑀𝐺𝐷 × 8.34 × 𝐵𝑂𝐷 𝑚𝑔 𝐿⁄⁄  

Cylinder n/a 0.785 × 𝑑 × 𝑑 × ℎ𝑒𝑖𝑔ℎ𝑡 𝐷𝑒𝑡𝑒𝑛𝑡𝑖𝑜𝑛 𝑇𝑖𝑚𝑒 (𝐻𝑟𝑠) =
𝑡𝑎𝑛𝑘 𝑣𝑜𝑙, 𝑓𝑡3 × 7.48 𝑔𝑎𝑙 𝑓𝑡3 × 24 ℎ𝑟𝑠 𝑑𝑎𝑦⁄⁄

𝑓𝑙𝑜𝑤, 𝑔𝑝𝑑
 

S𝑜𝑙𝑖𝑑𝑠 𝑎𝑝𝑝𝑙𝑖𝑒𝑑, 𝑙𝑏𝑠 𝑑𝑎𝑦 = (𝑓𝑙𝑜𝑤, 𝑀𝐺𝐷 + 𝑅𝑆𝐹, 𝑀𝐺𝐷) × 8.34 × 𝑀𝐿𝑆𝑆, 𝑚𝑔 𝐿⁄⁄  

Rectangle 𝑙𝑒𝑛𝑔𝑡ℎ × 𝑤𝑖𝑑𝑡ℎ 𝑙𝑒𝑛𝑔𝑡ℎ × 𝑤𝑖𝑑𝑡ℎ × ℎ𝑒𝑖𝑔ℎ𝑡 𝑆𝑙𝑢𝑑𝑔𝑒 𝑎𝑔𝑒, 𝑑𝑎𝑦𝑠 =
𝑙𝑏𝑠 𝑀𝐿𝑆𝑆 𝑖𝑛 𝑎𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑏𝑎𝑠𝑖𝑛

𝑙𝑏𝑠 𝑑𝑎𝑦 𝑇𝑆𝑆 𝑖𝑛 𝑖𝑛𝑓𝑙𝑢𝑒𝑛𝑡⁄
 

Circumference   𝜋 × 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟    𝜋 = 3.14                     d = diameter 𝑀𝐶𝑅𝑇, 𝑑𝑎𝑦𝑠 =
𝑙𝑏𝑠, 𝑀𝐿𝑆𝑆 𝑖𝑛 𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 𝑠𝑦𝑠𝑡𝑒𝑚

𝑙𝑏𝑠 𝑑𝑎𝑦 𝑆𝑆 𝑤𝑎𝑠𝑡𝑒𝑑 + 𝑙𝑏𝑠 𝑑𝑎𝑦 𝑆𝑆 𝑖𝑛 𝑒𝑓𝑓𝑙𝑢𝑒𝑛𝑡⁄⁄
 𝑆𝑜𝑙𝑖𝑑𝑠 𝑙𝑜𝑎𝑑𝑖𝑛𝑔, 𝑙𝑏𝑠 𝑑𝑎𝑦/𝑓𝑡2 =

𝑠𝑜𝑙𝑖𝑑𝑠 𝑎𝑝𝑝𝑙𝑖𝑒𝑑, 𝑙𝑏𝑠 𝑑𝑎𝑦⁄

𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎, 𝑓𝑡2
⁄  

Basic Formulas - Ponds  

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝐿𝑜𝑎𝑑𝑖𝑛𝑔, 𝑃𝑒𝑟𝑠𝑜𝑛/𝐴𝑐𝑟𝑒 =
𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑆𝑒𝑟𝑣𝑒𝑑, 𝑃𝑒𝑟𝑠𝑜𝑛𝑠

𝑃𝑜𝑛𝑑 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐴𝑟𝑒𝑎, 𝐴𝑐𝑟𝑒𝑠
 𝑂𝑟𝑔𝑎𝑛𝑖𝑐 𝑙𝑜𝑎𝑑𝑖𝑛𝑔, 𝐴𝑐𝑡𝑖𝑣𝑎𝑡𝑒𝑑 𝑆𝑙𝑢𝑑𝑔𝑒 =

𝑓𝑙𝑜𝑤, 𝑀𝐺𝐷 × 8.34 × 𝐵𝑂𝐷 𝑚𝑔 𝐿⁄

𝑉𝑜𝑙 𝑖𝑛 𝐴𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑇𝑎𝑛𝑘, 1,000 ft3
 𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝑟𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑖𝑛 𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑒 𝑠𝑜𝑙𝑖𝑑𝑠 =

𝑖𝑛 − 𝑜𝑢𝑡

𝑖𝑛 − (𝑖𝑛 × 𝑜𝑢𝑡)
× 100 

𝑂𝑟𝑔𝑎𝑛𝑖𝑐 𝐿𝑜𝑎𝑑𝑖𝑛𝑔, 𝐿𝑏𝑠, 𝐵𝑂𝐷/𝐷𝑎𝑦/𝐴𝑐𝑟𝑒 =
(𝐹𝑙𝑜𝑤, 𝑀𝐺𝐷) × 𝐵𝑂𝐷, 𝑚𝑔/𝑙 × 8.34

𝐴𝑟𝑒𝑎, 𝐴𝑐𝑟𝑒𝑠
 𝑂𝑟𝑔𝑎𝑛𝑖𝑐 𝑙𝑜𝑎𝑑𝑖𝑛𝑔, 𝑇𝑟. 𝐹𝑖𝑙𝑡𝑒𝑟 =

𝑓𝑙𝑜𝑤, 𝑀𝐺𝐷 × 8.34 × 𝐵𝑂𝐷 𝑚𝑔 𝐿⁄

𝑉𝑜𝑙 𝑜𝑓 𝑓𝑖𝑙𝑡𝑒𝑟 𝑚𝑒𝑑𝑖𝑎,   1,000𝑓𝑡3
 𝐷𝑟𝑦 𝑠𝑜𝑙𝑖𝑑𝑠, 𝑙𝑏𝑠 =

𝑟𝑎𝑤 𝑠𝑙𝑢𝑑𝑔𝑒, 𝑔𝑎𝑙 × 8.34 × 𝑟𝑎𝑤 𝑠𝑙𝑢𝑑𝑔𝑒, %

100%
 

 
 
 
 
 
 

The Pounds 
Formula 

𝑂𝑟𝑔𝑎𝑛𝑖𝑐 𝑙𝑜𝑎𝑑𝑖𝑛𝑔, 𝑅𝐵𝐶 =
𝑠𝑜𝑙𝑢𝑎𝑏𝑙𝑒 𝐵𝑂𝐷, 𝑎𝑝𝑝𝑙𝑖𝑒𝑑 𝑙𝑏𝑠 𝑑𝑎𝑦⁄

𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑚𝑒𝑑𝑖𝑎,   1,000 𝑓𝑡2
 𝑅𝑒𝑡𝑢𝑟𝑛 𝑆𝑙𝑢𝑑𝑔𝑒 𝑅𝑎𝑡𝑒, 𝑀𝐺𝐷 =

𝑡𝑜𝑡𝑎𝑙 𝑓𝑙𝑜𝑤, 𝑀𝐺𝐷 × 𝑠𝑒𝑡𝑡𝑙𝑒𝑎𝑏𝑙𝑒 𝑠𝑜𝑙𝑖𝑑𝑠, %

100%
 

𝑂𝑥𝑦𝑔𝑒𝑛 𝑈𝑝𝑡𝑎𝑘𝑒 𝑅𝑎𝑡𝑒 (𝑂𝑈𝑅) =
(𝐷𝑂1 − 𝐷𝑂2)

(𝑇𝑖𝑚𝑒 1 − 𝑇𝑖𝑚𝑒 2)
 𝑥 60 

                                  (mg O2/hr/g) 

𝐷𝑖𝑔𝑒𝑠𝑡𝑒𝑟 𝑙𝑜𝑎𝑑𝑖𝑛𝑔, 𝑙𝑏𝑠 𝑑𝑎𝑦/𝑓𝑡3 =
𝑉𝑆 𝑎𝑑𝑑𝑒𝑑, 𝑙𝑏𝑠 𝑑𝑎𝑦⁄

𝑑𝑖𝑔𝑒𝑠𝑡𝑒𝑟 𝑣𝑜𝑙, 𝑓𝑡3
⁄  

𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑂𝑥𝑦𝑔𝑒𝑛 𝑈𝑝𝑡𝑎𝑘𝑒 𝑅𝑎𝑡𝑒 (𝑆𝑂𝑈𝑅) =
𝑂𝑈𝑅 

𝑀𝐿𝑉𝑆𝑆 (𝑐𝑜𝑛𝑐.  𝑖𝑛 𝑚𝑔 𝑝𝑒𝑟 𝐿)
 𝑥 1000 Pounds Formulas and Purity 

 

𝑆𝑂𝑈𝑅 =
𝐷𝑂 𝑑𝑟𝑜𝑝 𝑝𝑒𝑟 𝑚𝑖𝑛.   

𝑀𝐿𝑉𝑆𝑆(𝑚𝑔 𝑝𝑒𝑟 𝐿)
 𝑥 60 𝑥 1000 𝑙𝑏𝑠 𝑐ℎ𝑒𝑚𝑖𝑐𝑎𝑙 =

𝑓𝑙𝑜𝑤, 𝑀𝐺𝐷 × 8.34 ×  𝑝𝑝𝑚

% 𝑝𝑢𝑟𝑖𝑡𝑦
 

latest edit 9/25/2020 jaw 
𝑝𝑝𝑚 =

𝑙𝑏𝑠 𝑐ℎ𝑒𝑚𝑖𝑐𝑎𝑙 𝑓𝑒𝑑 𝑥 % 𝑝𝑢𝑟𝑖𝑡𝑦

𝑀𝐺𝐷 × 8.34
 


